often see more of infectious diseases, and have a closer concern with their prevention and treatment, than is the case in England, where they form a section of medical work much more closely and traditionally linked up with a specialized practice of public hygiene. There has, in consequence, developed in France a general professional outlook upon infectious diseases, whose nature is determined more often by the experience and teaching of recognized masters than by the evidence of records, reports, or statistics produced by public health officials. I propose to give some account of the current practice and teaching in France as regards " bio-prophylaxis" and " bio-therapy " of a few of the common infectious diseases, and to select whoopingcough and measles for the present paper. WHOOPING-COUGH. I should like, in the first place, to say that in whooping-cough, as in diphtheria, meningitis and measles, early diagnosis is of the greatest importance. The means at our disposal for this purpose were greatly assisted by Bordet and Gengou's discovery of a cocco-bacillus in 1900 and its cultivation by the same workers in 1906. I will not enumerate all the diagnostic methods which, from time to time, have been proposed, but will say at once that apart from the clinical signs (by which an experienced physician should in most cases be able to diagnose the disease before tbe onset of definite whooping) we have at present three chief diagnostic aids, namely (1) the isolation and culture of the organism, (2) the intradermal test, (3) a combined intradermal and therapeutic test, which I have employed with great satisfaction. To obtain successful results by the bacteriological method one must, as everyone knows, sow the material directly and without delay on a blood medium. In France this is usually done by making the patient cough into a Petri dish, but experience shows that this plan is not always reliable. A method which I employ as a routine gives a higher percentage of positive results and has the additional advantage that it can be used whether the patient is actually coughing at the time of examination or
work much more closely and traditionally linked up with a specialized practice of public hygiene. There has, in consequence, developed in France a general professional outlook upon infectious diseases, whose nature is determined more often by the experience and teaching of recognized masters than by the evidence of records, reports, or statistics produced by public health officials. I propose to give some account of the current practice and teaching in France as regards " bio-prophylaxis" and " bio-therapy " of a few of the common infectious diseases, and to select whoopingcough and measles for the present paper. WHOOPING-COUGH. I should like, in the first place, to say that in whooping-cough, as in diphtheria, meningitis and measles, early diagnosis is of the greatest importance. The means at our disposal for this purpose were greatly assisted by Bordet and Gengou's discovery of a cocco-bacillus in 1900 and its cultivation by the same workers in 1906. I will not enumerate all the diagnostic methods which, from time to time, have been proposed, but will say at once that apart from the clinical signs (by which an experienced physician should in most cases be able to diagnose the disease before tbe onset of definite whooping) we have at present three chief diagnostic aids, namely (1) the isolation and culture of the organism, (2) the intradermal test, (3) a combined intradermal and therapeutic test, which I have employed with great satisfaction. To obtain successful results by the bacteriological method one must, as everyone knows, sow the material directly and without delay on a blood medium. In France this is usually done by making the patient cough into a Petri dish, but experience shows that this plan is not always reliable. A method which I employ as a routine gives a higher percentage of positive results and has the additional advantage that it can be used whether the patient is actually coughing at the time of examination or JUNiE-EPID. 1 not. It is therefore applicable particularly when a series of tests is being conducted in a school or other institution. It is based on the observation that patients with whooping-cough, in making an effort to stop the spasm of coughing at its onset, usually give the first few preliminary coughs with the mouth tightly closed. This means that they cough into the nasopharynx, which is tberefore the site from which the specimen should be taken. For this purpose one can use for infants a straight swab introduced tbrough the nostril, and for children aged over 3 years, a bent swab introduced upwards behind the soft palate.
The specimens are examined either directly or after culture. I employ, in addition to the cultural method, particularly when direct examination gives a negative result, a method which has both a diagnostic and a therapeutic value. In this procedure the vaccine of Nicolle and Blaizot-in which the organism killed by sodium fluoride is present to the amount of 250 million per c.c.--is employed. The dose for the diagnostic test is one drop injected intradermally. In addition to conducting this intradermal test it is my practice, in the case of every child suspected to be in the initial stage of whooping-cough, to inject the remainder of the contents of the 1-c.c. ampoule subcutaneously in another site. With this procedure I have obtained a positive intradermal reaction in 70% of cases which on clinical grounds I considered to be whooping-cough. In many cases the subcutaneous injection of the rest of the vaccine at that early stage arrests the cough immediately; in others a lessening or cessation of the cough is brought about by giving a daily injection of the vaccine for three days. In my opinion the positive intradermal reaction is an almost sure sign of incipient whooping-cough, and this diagnosis is usually confirmed by the results of the bacteriological examination which is always conducted at the same time.
You must forgive me for having described at some length this endeavour to establisb a diagnostic method applicable to the earliest stages of the disease; my excuse is the importance to be attached to diagnosis at the earliest possible moment if the developed stage of the disease is to be effectively prevented by appropriate treatment, and also the undoubted saving of morbidity and mortality which can be obtained by any treatment which cuts short the attack or averts its serious sequelse.
In France the bio-therapeutic agents at our disposal for the prevention of whooping-cough are: (a) the serum of convalescents; (b) the vaccine introduced by Nicolle.
(a) Convalescent serum (tbe only one used in France, because no therapeutic anti-whooping-cough serum is made in our country) is very little used. The results are practically the same as with measles convalescent serum, which is considered below. It will be sufficient here to remark that this serum has an action which is principally abortive, but is also relatively curative, and has a very definite therapeutic action if it is injected at the beginning of the disease or before the whooping stage.
(b) Vaccinoprophylaxis.-The first experiments in this direction were made by Nicolle and Conor, later by Bogert, Meyer, Lereboullet, M6ry, Madsen and many others who all obtained satisfactory results. Spolverini claims 93% of successes, Luzzati 100% and Bogert 100%. Everyone will remember Madsen's success in the Faroe Islands, where all the inhabitants of some of the islands who had not been treated by prophylactic injections served to provide control observations on a large scale. In view of the results just cited it is not surprising that Nicolle's vaccine is being used to an increasingly large extent in France as a preventive.
Although various results showing the arrest of epidemics or the protection of contacts by a single injection of vaccine have been published, I consider, in common with other authors, that one injection is not enough and that the best method, where no premonitory signs are detected (such as slight fever and especially Section of Epidemtiology and State Medicine 1331 catarrh) is to give three injections of 1 c.c.1 (O 25 or O * 5 c.c. in the case of infants and children under three years of age) on alternate days. With this method one gets 90% of successes.
In cases in which there is even the smallest fear of the existence of whoopingcough it is best to give an injection every day, thus taking the first step in the work of aborting the disease; a true prophylaxis, in the strict sense of that term.
As to the composition of the vaccine, I should like to emphasize the necessity of using numerous strains and of employing doses equal to, or upwards of, 250 million organisms per c.c. Also I should point out that the organisms, if not still living, like those employed by Nicolle and Conor, should at least not have been killed by heat, which seems to reduce the therapeutic value of the vaccine. If a heated vaccine is used its concentration should be greater than 700 million-and even may be as great as 4,000 million-Bordet and Gengou bacilli per c.c.
Local reactions are altogether exceptional and when they occur are limited to slight local erythema and slight general rise in temperature, such as are observed sometimes with ordinary therapeutic injections. To sum up on vaccinoprophylaxis: it can be said that anti-whooping-cough vaccine, if it could be administered to all contacts, would stifle epidemics in hospitals and villages, and would render whooping-cough one of the least important epidemic diseases instead of being, as at present, one of the most contagious and serious of all.
Before passing on to speak of vaccinotherapy, I should draw attention to the experience that children who fail to develop whooping-cough after having been prophylactically vaccinated either before the development of symptoms or during the catarrhal stage, do not gain a lasting immunity, and may contract undoubted whooping-cough a year or two later.
Vaccinotherapy.-It may be stated that at present, with the exception of the rare cases in which one makes use of convalescent serum, vaccinotherapy is the only specific biological therapeutic method in use. It seems unnecessary to review all the work that has been done in this field. All that is called for on this occasion is a statement of the present position. I may first endeavour to state the general opinion with regard to the results obtained by this method, and then describe the technique to be used. Vaccinotherapy gives the following results: Negative or partial results if used later than the third week of the disease, that is to say when a typical whoop has become established for more than ten days and when, to give a bacteriological and more accurate criterion, one can no longer demonstrate the presence of the Bordet-Gengou bacillus, or only do so with difficulty. This does not mean that the treatment is completely unsuccessful at this stage; it means that results are rapid but transitory. One must not forget, in fact, that after the third week the fixation reaction is positive and that the patient has already acquired all the immunity of which he is himself capable. It is not surprising therefore, that vaccinotherapy at this stage should be unsuccessful.
On the other hand, if vaccinotherapy is employed during the second and third weeks of the disease, that is, during the catarrhal stage and before the whoop becomes established, or when the Bordet-Gengou organism is still easily demonstrated, one obtains results which are much more clear-cut and satisfactory because one is nearer the beginning of the disease. In the least promising cases the nature and duration of the coughing attacks are modified and the disease develops more mildly and is free from complications. Vomiting usually ceases after the third or fourth day of the treatment, sometimes even after the evening of the day on which the first injection is given.
In favourable cases one sometimes witnesses a real suppression of the disease which ends suddenly in from two to four days. In such cases, however, I would emphasize the importance of continuing the treatment as if the course of the disease had not been affected. If this is not done there is a risk of the reappearance of the whoop after a longer or shorter interval (i.e. five or six-or even, in one of our cases, fifteen-days) of apparent good health, and in such a recurrence the patient responds much less well, if at all, to vaccinotherapy. One can therefore summarize the probable results of vaccinotherapy in whoopingcough as follows:-On the general condition of the patient one can say that children treated remain in good health and that infants usually show a normal curve of growth and weight (Rohmer, Forest), especially if quinine is also administered.
Fever, which is unusual in any case in the absence of complications, also yields to vaccine treatment.
The greatest improvement is shown in the reduction of the number and violence of the spasms, and of the vomiting.
Finally, I have never seen any of the usual complications of whooping-cough in patients treated early.
I have had some very surprising results, particularly in an English lady of 72 who came to me from Monte Carlo on account of a curious spasmodic cough (she already had bradyeardia from partial right-heart failure) with a view to undergoing special treatment; also in the case of a young French lady of 18 suffering from a clinically atypical form of whooping-cough, who was so ill and cachectic that a provisional diagnosis of galloping pulmonary phthisis had been made.
But I would again insist that if the vaccine is not sufficiently concentrated, if it is wrongly prepared (especially if it has been heated), and above all if the treatment has been delayed, the results will be inferior if not quite negative.
Vaccination technique in whooping-cough.-For prophylactic use the doses recommended by various authors vary from one to three injections of 1 c.c. of a suspension containing from 250 million to five or six thousand million organisms per c.c., the injections being given at intervals of from two to three days.
My own experience has led me to distinguish two types of cases: (a) That in which the presence of whooping-cough is not suspected and the problem is to protect a family or a group of children who have been in contact with a case of whooping-cough. In these circumstances I give three injections of 1 c.c. of fluorized vaccine containing 250 million organisms per c.c. at intervals of three days.
(b) That in which the presence of whooping-cough is suspected. In this case I give the same dose of the same vaccine every day for three days and a final injection two days later. If in such a case the diagnosis is established by an improvement inthe symptoms or a return to normal of the leucocyte count (a good indication of whooping-cough in its early stages) or a positive bacteriological finding, then the suspicions were justified and the procedure to be followed should be the same as that of a definite commencing attack of whooping-cough. That is, one injects the vaccine, as above, every day for three days, giving the same dose each time, then one gives a dose every other day until six injections have been given, and finally from one to three additional injections (with the same dosage) are given, according to the results obtained with the previous injections. Two points remain to be mentioned. The first is that all these prophylactic and therapeutic doses should be reduced to half or three-quarters in the case of infants. The second is that everyone in the community, including healthy adults, should be vaccinated. In one hospital it was found that the doctor himself was infecting his patients.
MEASLES. I have kept measles to the last as it is the disease in which the use of convalescent serum has particularly to be considered, and is a subject, I believe, of special interest at the present time to the British Public Health Service.
Apart from the anxieties which measles brings into social and family life, this disease must be considered as being, in Europe, the most universally prevalent and the cause of a larger fatal mortality than any other infectious malady.
The great damage done by measles is evidenced both socially and economically, whilst its occurrences and sequels play a large part in infantile sickness and mortality. Here I propose to deal specially with its hospital aspect. The occurrence of measles in hospital has indeed two aspects-that of the welfare of the individual patient and that of the hospital itself. Both of these have their economical aspects, and economy is not to be neglected, at the present period in modern history, by any nation.
In communities of children, as in families, the secondary cases are by far the most numerous. Allowing no more than one or two secondary cases to each primary one, and reckoning that even a mild case of measles usually entails a stay of fourteen days in hospital, then, if we know the cost per child per day, we can easily calculate the economy which (taking full account of the expense of sero-prophylaxis) would still result from the prevention of secondary cases as far as this can be done. In so doing we must not lose sight of the further economy which would result from preventing the transmission of infection to new foci. I have not come across calculations of the expenditure entailed by the introduction of a case of measles into an institution, or even into a family, but they must be considerable. Perhaps in the near future serum prophylaxis will have so far advanced that neglect to apply it will place a serious stigma on the institution, or result in claims for damages on the doctor. What, even now, is the answer of the latter to the parents of the child who has died from measles contracted from his brother, if at the right stage prophylaxis had not even been suggested ? The questions which may here arise of the relations of of the individual to the medical profession and also to public institutions or hospitals, are worth reflection.
At the outset it sbould be said that in present knowledge convalescent serum has no therapeutic value. In a conversation which Sir George Buchanan and I had recently with my colleague Reilly in Paris, the latter considered this accounted for by the convalescent serum not possessing a sufficient richness in antibodies. This explanation is possible and even probable. One must remember that in the case of the usual antitoxic and antibacterial sera it is not the transmission of the disease itself which produces the curative serum-the necessary richness in antibodies results from the artificial introduction of toxins on successive occasions.
It would be interesting to know whether the serum of the patient who has recovered and is convalescent is more or less rich in antibodies than the serum of a person who, little by little, had been experimentally accustomed to resist the infection. It would in this respect be interesting to inquire about the effect of giving to persons, suffering from poisoning, serum obtained from other persons who had recovered from or were habituated to the same poison. Apart from snake venom, I do not know of any experiments in this direction, for example, with morphine or with alcohol. One can hardly expect to 'have the opportunity of treating persons who have taken an overdose of opium by injecting the serum of a convalescent morphinomaniac, still less be able to give relief to a friend who has celebrated a family anniversary too freely by an inoculation of serum obtained from an old chronic alcoholic ! Nevertheless, experiments might be devised in other ways to show whether in man an antitoxic quality is best produced after heavy intoxications or follows repeated slight intoxications. It is in any case well established that the sera of nurses in a measles ward are more protective than the sera of ordinary persons who have had measles long before, but have not been exposed to re-infection. This does suggest that the absence of therapeutic-though not of prophylactic-activity in -convalescent serum may well be the result of its containing too small a concentration of antibodies.
Another consideration may be referred to. Theoretically, the fact that a measles patient is convalescent does not necessarily mean that he is entirely free, either from the virus or from the toxins elaborated by the virus. What is certain, however, is that in the blood of the convalescent the potency of the virus-toxin complex is inferior to that of the antibodies produced by the body. It was an objection of this nature that led Professor Teissier originally to point out that the injection of convalescent serumamight involve the danger of infection as well as the advantage,of immunization.
The faculty of responding to immunization, as everyone must admit, varies greatly with the individual and so, if we consider convalescent serum in terms only of its antigenic-antibody neutral state, we must consider the serum as having value only in a certain concentration. Once this concentration has been disturbed by the subcutaneous injection into another individual, the virus may again take the upper hand.
These technical considerations, though worth mentioning, are not based on any conclusive experimentation. Would it not in any case be useful to obtain data by differential experiments made by injection of serum which has been collected at different periods during the first seven days after defervescence ? Failure to protect has been attributed by Teissier specially to the use of sera which are too old. But failure may also be obtained by the use of sera collected too soon after defervescence. These failures might prove to be followed by the occurrence of definite attacks of measles, so that in these cases the injection of serum would not only have failed to prevent the appearance of measles, but have actually caused the disease to have occurred. Such questions as these of course arise only with the use of convalescent serum and not in the case of the serum of ordinary adults attacked by measles long before.
Other objections may be made to convalescent serum. In the first place, the short duration of the immunity. The protection hardly lasts more than four or five weeks, so that if it were to be relied upon to protect a subject remaining in an endemic centre, for example in a large town, he would need to be perpetually re-inoculated.
Another objection is that the collection of serum is an uncertain matter. There is not enough of it at the beginning of seasonal epidemics, and it becomes abundant at the time one needs it least. It may be said that this is only a matter of storage and the serum can be kept in the refrigerator, but preservation seems to have uncertain results, and in any case should presuppose a faultless refrigerating plant. All conclusions drawn by authors about the failure of sera on keeping are fallacious if this primary condition of permanent and continuous cold has not been fulfilled.
In this connection the possible existence of a difference in the protective value of sera, according to whether they have been collected from cases at the beginning or at the end of an epidemic, deserves noting. In determining this matter also, we meet with the difficulty that our knowledge of the potency of the serum is only theoretical and limited. If serum in fact loses its effect on keeping, may not the explanation be simply that the margin of safety against its loss of sufficient activity is a very small one, seeing that the initial concentration itself was small ?
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Besides such theoretical doubts, for what they are worth, one should mention two practical difficulties: (1) in obtaining sufficient quantities of serum, and (2) in finding voluntary donors, either among children (though this is relatively more easy) or among adults. It seems probable that in practice we shall habitually have to seek our donors among the personnel of hospitals, doctors, students and nurses in measles wards.
I have dealt perhaps too long on objections and difficulties, some of them rather theoretical than practical. I now come to the ordinary application of this prophylaxis in France, borrowing the essential particulars from the publications of Debr6, Joannon, Reilly, Teissier, Nob6court, Paraf,M6ry, Gastinel, Godlewski and Harvier, who popularized in France the discovery of Nicolle and Conseil dating from 1916. Among foreigners I may specially refer to Degwitz of Munich, who did a great deal of work on the question when it first arose.
There If the person to be immunized is not in the incubation stage of measles, it is assumed that the immunity will not last more than a month, i.e., about the time which it takes to eliminate average doses of foreign sera injected subcutaneously.
If the person is in the incubation period, the only chance of obtaining complete immunization with proper dosage is during the six days following his infection.
After that time one does not obtain complete immunity but " only" an attenuation of the measles, occasional set-backs being allowed for. This word only " is not to be used in any disparaging sense, for in fact the real objective for the individual should rather be his protection against successive epidemics than against the one to which he is exposed at the time. Here indeed we may agree with the majority of authors in considering that, except for infants, it is of greater value that a mild attack of measles should be definitely produced, seeing that it is only by an attack of the disease itself that complete immunity for the future can be secured.
There are many circumstances which make the exact and regular application of this system impossible, more particularly the uncertainty of the exact date of first exposure to infection. This is the more important since it is only during the seventh, eighth and ninth days of incubation that an attenuation of measles can be produced by the inoculation of convalescent serum. It might be supposed that when the practical means of measuring the immunizing activity of a given serum has been found, one might hopefully proceed by following a mathematical formula which would have as its principal factors: the time, T, in hours which have elapsed since the moment of infection; C, the concentration of the serum in immune bodies; P, the weight of the person to be immunized; K, the indispensable constant in every mathematical formula applied to biology, calculated according to blood-groups, the urea content of the convalescent serum (a matter with which no one has yet dealt) corrected by the inevitable A, and, finally, a coefficient Hh representing the degree of hereditary affinity, if any, between the donor and the receiver. I leave to others this formula and proof that sero-attenuation could be attained by it. Even now, however, we are in a position to maintain that seroprophylaxis by means of the convalescent serum (which we owe to Nicolle and Conseil), extended to the inclusion of the serum of adults who have formerly had measles, is one of the most valuable acquirements of modern bioprophylaxis.
To come now to describe the practice as it is usually taught and accepted. The collection of the serum includes first the selection of the donor. The donor should be a person over ten years of age and preferably not under eight.' There must be no doubt that he has just had measles, he should also be healthy, not only being free from syphilis (we need not exaggerate the danger of syphilis, especially if the blood is kept in the refrigerator), but also from tuberculosis and malaria; the defervescence should be complete and no complications should exist in the convalescent of whom the general condition should be good.
Pregnant women and persons who have had a recurrence of measles should be excluded (Debr6, Joannon), as a recurrence shows incapacity for immunization.
Every possible precaution should of course be taken to eliminate the hazard of an incubation stage of some other infectious disease such as mumps, typhoid fever, rubella and, especially, scarlet fever.
Time of collection.-This should be on the 7th to the 9th day after defervescence; after the 12th day the efficacy becomes more and more uncertain.
Apparatus.-Many kinds of apparatus can be used, on the lines of those employed in bleeding for bacteriological purposes; it is well-but not essential-to prevent coagulation by paraffining anything which comes in contact with the blood, except the coagulation vessel.
An average of 50-60 c.c. is taken from a child and 80-100 c.c. or more from an adult.
Preparation of the serum.-The coagulation takes place at the ordinary temperature (I think the optimum temperatures should be determined). The serum is kept for at least 4 days in the refrigerator before use, in order to kill any possible treponemata. Each tube of serum is controlled by a bacteriological culture test and a Wassermann test.
The sera are then mixed, 6 to 8 together (noting the serial number of each serum) in order to obtain for use a serum with as constant a potency as possible. A fresh culture test is made of the mixture; it is then divided into ampoules containing 3 or 5 c.cm.; some of the ampoules are again bacteriologically tested. They are kept in the refrigerator. Thus kept, the serum may, according to Debr6 and Joannon, remain active for several months. According to Teissier and Reilly (who, unlike the former, work chiefly with the serum of adults) they suffer a fairly rapid loss of activity on keeping.
The physician thus equipped should give the benefit of this immunization by preference first to infants, next to children under 2 or 3 years of age. In practice, preference is also usually given to hospital cases, and then to delicate children in families and schools, sickly children, convalescents from other diseases, and children undergoing surgical treatment in children's hospitals, and so forth.
When this convalescent serum is available, one ought not to experience any epidemics of measles in hospitals or hospital wards. If a case of measles occurs in a hospital ward, all the other children who are not definitely known to have had measles should be immunized. The prevention of an epidemic in these circumstances is perhaps the greatest benefit which we obtain from seroprophylaxis. Even newborn children of mothers who have active measles may be inoculated.
It is undesirable intentionally to produce sero-attenuation of measles (as opposed to immunization) in children under 3 years of age.
Doses to be inoculated.-Young infants should have an injection of at least 4 c.c., children from 3 to 10 years of age 6 to 7 c.c. and older children 9 to 10 c.c. These are doses higher by from 1 to 4 c.c. than the " classic" doses. The danger lies not in injecting too muich but in injecting too little. It must be admitted that a principal cause of small dosage is that the Institutes which supply the serum give it out very sparingly.
Several authors have, like myself, observed the attenuation of measles through insufficiently strong injections during the first six days of incubation; this shows us a second method, which is however more problematical, of obtaining attenuated measles at will.
The usual injections are subcutaneous, unless more than eight days have passed since the contact which resulted in infection, in which case it may be intramuscular. No result is obtained from their being given after the tenth day of infection.
I touch here only briefly on the use of serum of adults who have previously had measles; this also possesses an immunizing action but it appears to be much less, and especially much less regular, than that of the convalescent. In any case a considerably greater dosage must be given.
One may also mention the possibility of using citrated whole blood, but in that case very large doses indeed would be required. We have to remember that the serum only represents 40 to 50% of the blood drawn and that therefore whole blood is only half as active. If we are dealing with a donor who has formerly had measles, and using whole blood, we may empirically multiply the dose by four or five in order to hope for results equivalent to those of convalescent serum. If the case is very urgent, and if the family doctor knows the parents' antecedents, citrated whole blood may be collected from them (particularly the mother's blood) and used without previous laboratory examination. I would certainly advise those who have no experience of attenuated measles to use convalescent serum.
I may note here that, without previous experience, doctors confronted with cases of attenuated measles usually think that they have discovered a new disease because of its different characteristics, or that they are dealing with a case of rubella. It may be that in England there are special homes for delicate, backward or pre-tuberculous children in which epidemics of measles frequently occur, and I would venture to urge the health services concerned to carry out some trials in these institutions, if they have not already done so. I feel sure that they will become fervent enthusiasts in favour of the method, in spite of difficulties of organization, some failures, and a few reactions which may result from its use.
Failures, accidents, reactions.-In point of fact, like every biological method, including Jennerian vaccination, the seroprophylaxis of Nicolle and Conseil is not a mathematically exact method.
The failures are very few in number if large doses are injected (large even if recently prepared convalescent serum is used) and if the injection is not given too late, but they may be twice as many if the serum is more than two months old, especially so if it is adult serum'. Failures which cannot be attributed to an inadequate technique do not exceed 2 to 5% of cases.
Accidents due to bacteriological pollution of the serum need not be taken into account as an argument against the method. Records of a few such cases have been published in France. To guard against them some institutions heat the serum for one hour at 560 on two consecutive days or add antiseptics. In Paris we do not adopt either course, for fear of lessening the anti-morbillic activity of the serum.
Toxic accidents, comparable to serum disease, do not occur. Except in one case the erythemas observed have been recognized to be only attenuated measles rashes.
On the other hand, general reactions are sometimes met with, perhaps in 3% or 4% of cases, with temperature rarely exceeding 100 * 20F. to 100 * 40F., loss of appetite, insomnia and restlessness. Locally there is a red and hot cedematous swelling, which is painful and comparable to Arthus's phenomenon. However severe these reactions may seem, all the symptoms clear up in one or two days without complications. They are of the anaphylactic type which have been met with in adults after injections of normal human serum, and have no connection with measles. So far as I am aware, no cases have been published in France in which a serum disease with arthralgia, fever, erythema, pruritis, etc., occurred, nor have any cases been recorded of shock with rigor or collapse, etc.
These rare incidents (Cros-Decam's thesis) are no more a contra-indication of the use of the method than is the fever, etc., which we meet with far oftener in our doyen of inoculations-Jennerian vaccination.
Discu898ion.-Dr. J. A. H. BRINCKER: The subjects just presented by Dr. Pierret are particularly opportune, as we are just now experiencing one of the usual severe outbreaks of measles which afflict London every two years, while the prevalence of whooping-cough has been trying our patience for some years now. More lives of young children are lost annually from this disease than from any other of the infections to which such young children are subject. I was interested to hear that Dr. Pierret has had such marked success with the treatment of whooping-cough by vaccines. At the suggestion of the Ministry of Health a year ago we in London tried the value of Bordet vaccine, and the results of the trial carried out in two of our fever hospitals and in two children's hospitals were most disappointing, as the vaccine used appeared to have no effect on the outstanding symptoms of the disease, such as coughing and vomiting, or in preventing complications and death. The results of the experiment in the two fever hospitals are recorded in two papers by Dr. Nancy Howell and A. R. Thompson in the Medical Supplement of the London County Council's Medical Officer of Health's Report for 1930. The disappointing results obtained in these cases will, no doubt, be attributed to the treatment being started too late in the disease, as cases are usually admitted when the disease has become fully established. It may be added, however, that when the vaccine was tried on contacts of cases it did not succeed in preventing an attack of the disease. As far as I am aware, serum from recovered cases has not been tried in this country, but I hope we shall have an opportunity soon to put it to a practical test.
The treatment of measles by serum, however, has been more satisfactory in London. This year the London County Council has been trying an experiment on the prophylactic value of adult human serum. As far as can be judged, the results obtained have been very promising, but the experiment is still in progress. As convalescent serum is very difficult to obtain in quantity, and as it does not retain its potency when stored for any length of time, the use of fresh adult serum, particularly in the earlier stages of an epidemic, may prove of very great value in the prophylaxis of the disease. We are testing this serum in children's wards of the Council's hospitals, institutions and residential schools; the object in view is to protect delicate children accidentally exposed to measles, and to prevent the development of secondary cases in a ward or school, and so avoid the necessity of applying quarantine regulations to them.
Outbreaks of measles have always beenl of special interest in London, as they seriously affect school attendance. As soon as medical inspection of schools was instituted, it became apparent how such outbreaks interfered with the school curriculum, and also seriously affected the physical welfare of the child. All sorts of experiments were tried to curb the spread of the disease in schools, as, for instance, by school closure, or complete or partial exclusion of susceptible children for varying periods, but it was soon clear that the disease could not be controlled by these means. They were therefore abandoned in favour of means for the early detection of cases and of providing careful nursing. The scheme which we now enforce in schools is to detect children sickening with measles, to admit to hospital those coming from the poorer and more congested homes, and to provide satisfactory nursing for the remainder; our aim in both cases is to prevent the development of complications, and so reduce the chances of the child dying or being seriously injured.
At a rough estimate about 50,000 London children suffer from measles during each epidemic; it is therefore evident that prophylaxis by the use of serum, apart from its use in institutions, schools and hospitals, is quite out of the question. That the measures and precautions taken have a salutary effect is apparent from the fact that measles mortality has been reduced during the last ten years.
Sir ALMROTH WRIGHT said that the evidence on these subjects had not been derived from exact scientific study or experiment. The impressions and conclusions firmly held by a clinician with one kind of experience and using one kind of treatment and prophylactic were not necessarily to be preferred to contrary conclusions and impressions by another clinician with different opportunities and using other materials and technique. No one, however, would wish to depreciate the value of such clinical work; often it was the only way in which any progress could be made in these matters. He thought Dr. Pierret assumed too readily that the blood was richest in antibodies directly after the disease. In typhoid the patient scraped through with no balance of antibodies to spare. In whoopingcough, in which the organism was known, it should be possible to assess the value of vaccines accurately by scientific methods, not merely by clinical impressions. The vaccine used in this country had certainly been exposed to heat; he was not himself convinced that other methods of treating the vaccine were more satisfactory. Dr. W. GUNN said that bio-prophylaxis of measles in France and England differed in two important respects. In the first place, in France, the supervision of measles patients and control of measles epidemics appeared to have remained in the hands of the general practitioner, while in this country the public health services and ancillary agencies had organized schemes for the treatment and after-care of measles cases, especially in overcrowded areas where such were needed most. In the second place, it was noteworthy that the dose of serum employed to prevent or modify an attack of measles was much smaller in France than had been found necessary in this country. He: Dr. Gunn, thought that there must be a direct causal relation between the dose and the circumstances under which exposure to infection and the consequent need for sero-prophylaxis were scrutinized. A distinction should be made between possible contact and probable contact: the indiscriminate injection of serum when the likelihood of effective exposure was remote was to be deprecated, as giving a false sense of security and of serum potency. It was easy to show a high percentage of successes under such conditions, but the inevitable failure would turn up, and, from the administrative viewpoint one failure in a hospital ward was almost as bad as half a dozen. Investigations, as carefully controlled as experiments on human subjects permitted, showed that a minimum dose of 5 c.c. of serum was necessary; from the age of 3 years onwards the dose was reckoned in cubic centimetres by multiplying the age in years by two. Provided that the serum was given during the first five days after exposure and that the injections were made intramuscularly, no failures ensued. Strictly speaking, the dosage should be adjusted to the body-weight, not to the age, for wide variations in weight are met among children of the same age, but the doses mentioned were found sufficient to provide the margin of safety needed to correct this error. Dr. Pierret had shown a tendency to regard as successes all inoculations which appeared to modify severity of attack. To his, the speaker's mind, an injection was recorded as a success only when the aim desired, protection or attenuation, was attained. An attenuated attack was almost as infectious as an ordinary attack and gave rise to infections of normal severity. The inoculation period was not appreciably lengthened when an attenuated attack followed, although some writers had recorded instances of this.
Owing to the difficulty of securing an adequate and constant supply of convalescent serum, the London County Council had organized, this year, a comprehensive scheme for the collection of adult blood from voluntary donors in their service. Up to the present they had collected and prepared an amount of serum equal to 2,000 doses, of which approximately three-quarters had already been administered. In doses exactly double that of convalescent serum, the product had been found hardly less efficient than the former, but it was necessary to inject during the first three days to secure as constant results in prevention, although for attenuation there was little to choose between them. Arrangements were in hand to concentrate the serum to approximately one-third of its bulk, and, should enough supplies be available at the end of the present epidemic, it was hoped to store it in powder form in readiness for the next epidemic two years hence.
Dr. DAVID NABARRO said that since the year 1928, when he was requested by the Ministry of Health to endeavour to obtain a supply of measles serum and to use it when the opportunity arose, he had, with the co-operation of Dr. Massingham, of the London Fever Hospital, been able to obtain sufficient serum for the treatment of about 1,000 children. On the whole the results had been extremely favourable, and until last year the successes had been over 98%. During the recent epidemic, however, there had been a certain number of failures to ensure complete protection, and probably these failures were attributable to the fact that the serum had been stored for a considerable time, perhaps as long as nine or twelve months. As a result, the dose of serum now being employed was about 50% greater than it had been previously.
With regard to the collection and preparation of the serum, he, Dr. Nabarro, had always obtained the blood from adults, because he thought it inadvisable to bleed children who were recently convalescent from measles as this might unnecessarily retard their convalescence, and also because there was always a possibility that a latent tuberculosis might have been stirred up by the attack of measles itself.
After the serum was obtained, it was filtered through a Seitz filter and 0-5% phenol added to it. Apparently neither of these procedures was adopted in Dr. Pierret's laboratory, and he wondered whether in Dr. Pierret's opinion there was any objection to using them. He agreed with Dr. Gunn that owing to the size of the injection, especially in small children, concentration of the serum would be desirable, because he had had a few cases of infants under the age of one year who had experienced rather severe reactions (rise of temperature to 1010 or 102°and severe malaise) following upon an injection of the serum.
He had recently had an interesting experience at Great Ormond Street Hospital in two wards, in both of which a case of measles had occurred. In the one ward all the children were given a dose of serum with the result that there was not a second case of measles. In the other ward, in which the physician in charge was opposed to the practice, the children were not injected, and eight further cases of measles occurred amongst them and one nurse contracted the disease.
He would like to emphasize one point, namely that it was unwise to omit injecting children who were stated to have had a previous attack of measles. On several occasions when he had been told this and had consequently not given an injection, the child developed measles.
There was no doubt that convalescent measles serum was a very potent means of preventing measles entirely or, perhaps better from the patient's point of view, producing an attenuated attack of the disease, and he hoped that Dr. Pierret's address would stimulate the authorities in this country to further action in this matter.
Dr. J. D. ROLLESTON emphasized the epidemiological importance of wkqoping-cough in adults, which often escaped recognition, and, when it attacked nurses, mDiight account for otherwise inexplicable outbreaks of the disease in children's wards. He agreed with Dr. Brincker's remarks on the disappointing effect of the vaccine treatment of the disease.
With regard to the use of adult human serum in the prophylaxis of measles, he could confirm from personal observation what his colleague, Dr. Gunn, had said. When the serum did not prevent the disease entirely, the attack was usually so mild that he had now no hesitation in leaving such a case in the ward where it occurred when the other patients had been protected by similar injections. The mitigated attack was very similar to that following injection of convalescent serum which had failed to confer complete immunity. Dr.
Lichtenstein,' Medical Superintendent of the Stockholm Fever Hospital, had recently reported that convalescent serum for the prophylaxis of measles and poliomyelitis and treatment of scarlet fever could be preserved in a dry state and still prove efficient after the lapse of two years. With regard to the prophylatic use of convalescent serum in other diseases, an account had recently been published by Pauzat and Levy 2 of the encouraging results obtained in the prophylaxis of serum-sickness following injection of antitetanic serum.
Captain S. R. DOUGLAS said that in many virus diseases immunity following an attack was extraordinarily solid and permanent, for instance in the case of yellow fever; the serum had moreover been found to have protective properties many years after an attack of the disease.
It had been found by experiment in the case of dog distemper that convalescent serumor, better, the serum of a hyper-immunized dog-had great protective power. This fact had been put to practical use in this disease in the following ways: (1) by inoculating immune serum on one side of the animal and many infective doses of virus on the other side, a solid immunity was produced; (2) in the early stages of the disease a dose of serum, preferably concentrated, aborted the attack, and even when the disease was fully developed larger doses of concentrated serum often led to rapid recovery.
The difficulty of investigating measles was that it was at present impossible to reproduce the disease in a satisfactory manner in the lower animals. Monkeys occasionally were infected, but the disease could not be passaged in series. If only one could discover an easily available and sufficiently large animal which could be infected regularly with measles it would be a comparatively simple matter to work oat the best method of preparing a hyper-immune serum.
Sir GEORGE BUCHANAN said that progress would be impossible if they had always to wait for exact scientific and properly controlled trials before using particular vaccines or serums.
Since last year the assessment of the value and necessary dosage of different antimeningococcus serums had become specially important because of the increase in cerebrospinal fever. According to the scheme adopted at the Ministry of Health, records on these matters were being obtained for practically every notified case treated with serum. Their detailed analysis, however, presented great difficulties owing to the many variables, and it might well prove that they would obtain better indications by trusting to the impressions of competent clinicians, particularly in matters where they.coincided.
As to the therapeutic value of vaccines in whooping-cough, he presumed that Dr. Pierret would say that vaccine treatment had been rejected in England on evidence of the wrong kind, the unsatisfactory results having been in cases treated at too late a stage of the disease, and that bacteriological diagnosis was not used as it should be on his contention. But the right sort of evidence seemed by no means easy to obtain; many slight and atypical cases of whooping-cough occur normally, which would probably be credited to the vaccine in vaccinated cases.
A graph of measles deaths [exhibited] showed that the reduction of measles mortality in London during the last ten years, which Dr. Brincker was inclined to ascribe to special measures, was equally characteristic of the whole country. The efforts now being made to extend the use of convalescent and adult serum were fully justified for the prevention of hospital outbreaks, and still more for the benefit of the individual, who was thus given an attenuated attack.
Dr. E. W. GOODALL said it was clear from the fatality curves exhibited by Dr. Pierret that the severity of the common infectious diseases was different in Paris from what it was in England and Wales. Whooping-cough appeared to be more severe here than there. This difference of severity, as indicated by the fatality, must be borne in mind when effects of treatment were compared. Measles was a disease which varied greatly in its fatality from year to year, as was shown many years ago by the notification figures for twenty years in Aberdeen, where the fatality varied in different years from 0 to 25 per cent.
The discussion had turned chiefly on the specific treatment and prophylaxis of measles. In this country little seemed to have been done in those directions in respect of whooping-cough. Yet that disease was now, and had been for some years, the most fatal of the common infectious diseases. It usually accounted for more deaths in children under one year of age than any of the acute infections except infantile diarrheea, and in many years its death-rate was higher than those of measles, dipththeria and scarlet fever. As also it was a disease which led to many cases of permanent disability, especially of the lungs and chest, more effort should be made to reduce its prevalence than was apparently being made at present. His (the speaker's) experience. as the result of post-mortem examinations, led bim to the conclusion that an attack of whooping-cough was much more likely than was one of measles to rouse into activity a latent tuberculous focus.
Dr. Pierret had laid some stress on the necessitv for making an early clinical diagnosis in whooping-cough. But that was by no means always easy. It was not infrequent for the catarrhal stage of the disease to be entirely absent; there was no catarrh, or cough, or pyrexia, and the first sign of the attack was the whoop. By that time the toxin had got a firm hold of the patient, just as it bad when paralysis supervened in diphtheria and the spasms in tetanus.
The therapeutic treatment of infectious diseases in the hospitals of the London County Council was handicapped by the fact that the patients were not sent to hospital till a definite diagnosis had been made, and this was not done until the whoop appeared in whooping-cough and the rash in measles, so that there was much delay before the appropriate treatment could be begun.
From the evidence brought forward that evening by Dr. Pierret and other speakers, he, Dr. Goodall, was of opinion that the prevention of measles by the measures described had been established, but he was not so certain of the therapeutic results.
The PRESIDENT said that it only remained for him to express, on behalf of the Section, their unanimous and hearty thanks to Dr. Pierret. There were not, he thought, any nettles in the bouquets showered by members. Sir Almroth Wright, like himself, took a sentimental interest in logical reasoning and no doubt it would, from that point of view, be desirable that Dr. Gunn should explain in a little more detail just what he meant by a strict logical " control." But he (the President) agreed with Sir Almroth that practically important discoveries were frequently made by methods which no strict logician could countenance. It certainly could be argued that credulous and illogical ages of the world, such as the present, reached more practically important results than those achieved by such strictly logical reasoners as, for instance, St. Thomas Aquinas, who lived in an age when purely intellectual methods enjoyed a much higher prestige than now. The meeting would join with him in regretting that the length of this discussion and the lateness of the hour prevented him from calling on Dr. Pierret for reply.
